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Abstract
Background: Clinicians and researchers often have to rely on information from caregivers to
assess patients with advanced cancer. This study aims to assess the validity (using patients'
assessment as the gold standard) of caregiver reports of patient concerns and the roles of caregiver
burden and positivity.
Methods: A total of 64 advanced cancer patient and informal caregiver dyads were recruited from
regional palliative care services and interviewed. Patients' outcomes were assessed with both the
patient and the caregiver version of the Palliative Outcome Scale (POS); caregiver burden and
positivity were collected with the Zarit Burden interview (ZBI) and three questions on
achievements and relationships. The agreement between patient- and caregiver-rated POS was
measured with weighted kappa statistics. The roles of caregiver burden and positivity in POS
agreement were studied with logistic regression controlling for potential confounders; adjusted
odds ratios were estimated from the models.
Results: Agreement was substantial for pain, moderate for four items, fair for three items and
slight for two items. Compared with patients self-ratings, caregivers described more problems with
information given and sharing feelings and were less likely to assess the patient felt their life was
worthwhile or felt good about themselves. Disagreement for three POS item ratings was
significantly associated with higher caregiver burden: "feeling anxious"(OR: 4.5; 95%CI: 1.3 to 15.6),
"life worthwhile"(OR: 12.4; 95%CI: 2.9 to 54.3) and "felt good" (OR: 7.7; 95%CI: 2.0 to 29.6).
Caregivers with higher positivity scores were more likely to agree patients' rating of "felt
good"(OR: 0.3; 95%CI: 0.1–0.9) but at increased risk of disagreeing about patient's "practical
problems"(OR: 4.2; 95%CI: 1.1 to 16.6).
Conclusion: Caregiver burden and positivity affect their assessments, especially of psychological
patient domains and whether patients assess their life as worthwhile. Awareness of this might help
clinicians and researchers better interpret caregiver assessments.
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Background
In advanced cancer the assessment of pain, symptoms and
domains relevant to quality of life are an essential component of quality care. In clinical practice, the oncologist
assesses the symptoms and factors affecting quality of life
in order to plan treatment. However, as the cancer
progresses it becomes more difficult for some patients to
directly provide assessments, because they are too weak,
or develop delirium [1]. Equally, in research, missing data
from patients who have become too ill to record assessments or who have died become a serious problem[2,3].
In the absence of patient information, clinicians and
researchers often rely on the reports of caregivers, family
members and sometimes staff. Contemporary assessments from lay caregivers (and family members) are often
reported as being closer to patient assessments than those
of staff. However, there is variance in the literature about
the extent to which caregivers agree with patients' self-ratings [4-6]. Although many studies have assessed agreement for symptoms and quality of life, few have examined
agreement regarding factors increasingly relevant at the
end of life, including psychological and spiritual concerns
[5-7]. Better understanding of what influences agreement
or disagreement between patients with advanced disease
and their caregivers would be useful, for clinicians and
researchers working among people with advanced cancer.
It would be especially important if family members
become decision makers, as is often the case in the terminal stages of cancer [8].
Caregiver burden refers to people's emotional response to
the changes and demands of giving support to another.
Studies among elderly patients and those with dementia
have suggested that caregivers with higher levels of burden
tend to be less in agreement with patients' own ratings of
quality of life[6]. However, the burden of caregiving in
dementia and in nursing homes is different from that in
advanced cancer, where caregiving is intensive, but over a
shorter period than for dementia. Further, caregiver burden is a concept that emphasizes the 'negative' components of caregiving, rather than the positive elements,
which may be an important motivation for the caregiver[9]. There is increasing emphasis on resilience[5,911] – of both patients and caregivers – and scales assessing
the positive aspects of caregiving have now begun to be
developed. It may be that just as greater caregiver burden
may reduce agreement, positivity of caregiving may
increase agreement. It is also possible that burden and
agreement are not strongly inversely correlated – as some
individuals may be highly burdened but also perceive
positive aspects of caregiving[12].
Understanding the roles of caregiver burden and positivity
in the agreement of patient and caregiver reported ratings
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could help us to selectively use proxy assessment from caregivers and also effectively design intervention programs[6]. Therefore, we undertook a study: 1) to compare
the patient self-ratings with lay caregiver ratings using a
widely used palliative outcome scale (POS); 2) to determine whether the agreement was influenced by the level
of subjective burden and positivity of caregivers.

Methods
Design
cross-sectional ratings recorded by patients and, separately, by their nearest lay caregiver or family member.
Setting
Six regional palliative care services in the south of England
(London and Chichester). Inclusion criteria were:
advanced cancer and receiving palliative care services,
either day care, home care, hospice, or hospital support
teams. The patients were part of a larger study assessing
the effectiveness of different models of palliative care service[13,14]. Consenting patients identified their nearest
caregiver who, where possible, was also recruited, consented and interviewed. Multi-centre ethics committee
approval was granted by the National Research Ethics
Service, South East Research Ethics Committee.
Data Collection
data was collected between 2000 and 2002 using trained
interviewers, usually meeting consenting patients and caregivers, in their own homes, who were interviewed separately. Clinical and demographic data of patients and
caregivers were collected. Patients' general health status
was measured by using an item from Euro QoL-5D on a
visual analogue scale (0–100)[15]. In addition, patients
and caregivers separately completed the Palliative Outcome Scale (POS)[14,16]. POS was developed from extensive review of the literature and testing with both users
(patients and caregivers from a range of cultures) and clinicians[16]. Independent validation of POS found it can
usefully reflect practice in both inpatient palliative care
settings and nursing homes[17,18]. The scale does not
function to record one single underlying construct "quality of life" but it reflects the main components enshrined
by Dame Cicely Saunders in the concept of "total pain"
including pain and other symptoms, emotional, social,
spiritual/existential and communication/information
components[14]. The effect of each item on the daily life
of the individual over the last three days is scored on a 5point Likert scale ranging from 0 (not at all) to 4 (overwhelmingly). For example, "over the last three days have
you been feeling anxious or worried about your illness or
treatment?" The patient version of POS directly asked the
patient about their symptoms and information needs
whereas the caregiver version asked the caregiver to assess
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their view of the patients' circumstances. Details of scales
are shown in the appendix.
In addition, caregivers self-reported demographic information and completed the Zarit Burden Interview (ZBI), a
22 item, 5-point Likert scale (never = 0, nearly always = 4)
used widely to assess caregiver burden[19,20]. The total
burden was obtained by adding the scores for all items
with a range of 0 to 88, higher scores indicating greater
burden. Positivity was evaluated using three 5-point Likert
scale questions about the positivity of caregiving ("Do
you feel a sense of achievement caring for your relative";
"Do you feel that you have developed a closer relationship
with your relative since you have been caring for him/
her?"; "Has caring for your relative altered your ideas
about what is important in life?"). These are based on the
stress-appraisal-coping model of Lazarus et al[21], the
Lawton scale[22] and questions used in a survey of almost
1000 caregivers in Australia[11]. Combined they give a
total score ranging from 0 to 12 with a higher score indicating a more positive view.
Analysis
Mean and median score of patient- and caregiver-rated
POS were calculated for each individual item. Due to the
non-normal distribution of data, the Wilcoxon signedrank test was used to test for differences between patients
and caregivers. Internal consistency of the scale was
explored using Cronbach's alpha, although we hypothesised that values for POS would not be high, because POS
does not measure one underlying construct. The agreement between patient and caregiver dyads was assessed
using Cicchetti-Allison type weighted Kappa [23] in conjunction with the percentage agreement (the percentage of
cases for which patient and caregiver agree), as Kappa may
be low even when there are high levels of agreement if
there is prevalence bias (i.e. many scores are one
value)[24]. Kappa tests for agreement controlling for
chance agreement and its values were considered as follows: slight (0.0–0.2), fair (0.21–0.40), moderate (0.41–
0.60), substantial (0.61–0.80) and perfect agreement
(>0.80)[25].

The associations between POS agreement and informal
caregiver burden and positivity were evaluated using multiple logistic regression. The dependent variable was an
indicator of agreement for which 0 and 1 respectively
denoted 'agree' (where caregiver and patient ratings were
identical) and 'disagree'. Five variables (patient: cancer
site; caregiver: age, gender, relationship to patient, living
status) which had statistical significance (by bivariate
tests) and/or clinical/biological relevance were included
in the models to control for their potential effects[6,26].
Scores of caregiver burden and positivity were dichotomized as 0 and 1 (with median score as the cutoff). We

http://www.hqlo.com/content/6/1/42

chose to dichotomize the scores using median because: 1)
dichotomized scores provided the best fit compared to the
other types of scores (e.g. original, trichotomized); 2)
median (comparing to lower and upper quartile) dichotomized scores provided the best power[27,28]. We tested
the relationship between caregiver burden and positivity
using Spearman correlation. But we could not be sure that
in reality there was no colinearity between burden and
positivity because of the conflicting findings from prior
studies[9,29,30] and the limitations of our sample size. So
caregiver burden and positivity were assessed separately
using multivariate models regardless of the results of
bivaraite analysis. Adjusted odds ratios (OR) and their
95% confidence interval (95%CI) of the higher vs. lower
caregiver burden or positivity were then estimated from
the models to quantify the strength of associations. Unadjusted ORs were also reported for comparison purposes.
We conducted two sensitivity analyses. First we varied the
cut-off for agreement so that differences less than or equal
to 1 score denoted 'agree' and disagreement beyond this
denoted 'disagree'. Second, we also varied the dichotomization point of caregiver burden scores and the caregiver
positivity scores to the first and then the third quartiles,
i.e. selecting only the least or most burdened and the least
or most positive caregivers. All tests were two-sided and a
P-value < 0.05 was considered statistically significant.
Analyses were conducted using SAS version 9.1.3 (SAS
Institute, Cary, NC).

Results
A total of 64 patient and caregiver dyads were recruited
and interviewed. Around two-thirds of the patients were
male and two-thirds of the caregivers were female. Median
age of patients and caregivers was between 74 and 72
years, with caregivers being slightly younger. In this group
nearly all caregivers were spouses or partners and nearly
all caregivers lived with the patient. Only 10 of the caregivers were working outside the home (see table 1). Table
1 also lists the descriptive statistics of total ZBI and positivity scores in the study population. The scales of burden
and positivity showed high internal consistency (Cronbach's alpha: 0.85 for ZBI and 0.82 for positivity).
Table 2 presents the item-specific mean, median scales of
the patient self-rated POS and the caregiver-rated POS,
and the respective Cronbach alphas for patient- and caregiver-rated POS. Two phenomena emerged. First, the
internal consistency, as tested by Cronbach's alpha, for
patient's and caregiver's POS are both modest, suggesting
that POS is a scale which does not reflect a single underlying construct but a number of constructs, as in the original
development. Second, mean and median scores are very
similar between patients and caregivers for six out of 10
items – pain, other symptoms, patient anxiety, family anxiety, wasted time, and practical problems. For four items
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Table 1: Demographic and clinical characteristics statistics for advanced cancer patients and their caregivers

Variable

Patient n (%)*

Caregiver n (%)*

64

64

45 (70.3)
19 (29.7)

18 (28.1)
46 (71.9)

73.8 (50, 88)
71.6 (9.1, 69.3–73.8)

67.9 (50, 85)
69.7 (7.4, 67.9 -71.6)

-

58 (90.6)
1 (1.6)
3 (4.7)
2 (3.1)

Who does the patient live with?
Lives with spouse
Lives alone
Lives with family
Not known

57 (89.1)
1 (1.6)
5 (7.8)
1 (1.6)

-

Employment
Not working outside the home
Unable to work/Stop working to care
Working outside the home
Other

52 (81.3)
8 (12.5)
3 (4.7)
1 (1.6)

44 (68.8)
1 (1.6)
10 (15.6)
9(14.1)

64 (100.0)
0 (0.0)

59 (92.2)
5 (7.8)

11 (17.2)
7 (10.9)
14 (21.9)
16 (25.0)
16 (25.0)

-

Total
Gender
Male
Female
Median age (min, max)
Mean age (sd, 95% CI)
Relationship of caregiver to patient
Spouse/Partner
Parent
Child
Others

Ethnicity
White
Other
Primary cancer site
Lung
Gynea/Breast
GU/Prostate
Gastrointestinal
Other
General health status (Euro QoL 5D, 0–100 (best))
Mean (SD)
Median(min, max)

61.5 (17.4)
60 (12, 99)

Zarit total burden score (0–88 (worst))
Mean (SD)
Median (min, max)
Cronbach's alpha

-

18.5 (11.0)
17 (0, 60)
0.85

Positivity total score (0–12 (best))
Mean (SD)
Median (min, max)
Cronbach's alpha

-

6.4 (4.0)
6.0(0, 12)
0.82

*Unless indicated

the caregivers ratings described more problems than did
patients: information given, sharing feeling, whether life
felt worthwhile, and whether the patient felt good about

themselves as a person. Caregivers reported a slightly
higher (i.e. worse) and statistically significant (S = 413, p
< 0.001) median total POS score than patients.
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Table 2: Mean and median score for patients (n = 64) and caregivers (n = 64), weighted kappa and percentage agreement between
patients and caregivers by POS items

POS item

Pain
Other symptoms
Feeling anxious
Family anxious
Information given*
Share feeling*
Life worthwhile**
Felt good**
Waste of time
Practical problems
Total**
Cronbach alpha

Patients

Caregivers

Agreement

mean(SD)

Median (min, max)

mean (SD)

Median (min, max)

Weighted Kappa (95%CI)

Percentage agreement(%)

1.4(1.1)
1.2(1.1)
1.0(1.2)
1.8(1.3)
0.2(0.8)
0.6(1.2)
0.5(0.8)
1.0(1.1)
0.1(0.4)
0.5(1.0)
8.2(4.4)
0.49

1(0,4)
1(0,4)
0(0,4)
2(0,4)
0(0,4)
0(0,4)
0(0,4)
1(0,4)
0(0,2)
0(0,4)
8(0,22)

1.3(1.0)
1.2(1.1)
1.0(1.0)
1.6(1.2)
0.9(1.6)
1.0(1.3)
0.9(1.0)
1.5(1.2)
0.1(0.4)
0.7(1.3)
10.2(5.1)
0.55

1(0,4)
1(0,4)
1(0,4)
1(0,4)
0(0,4)
1(0,4)
1(0,4)
1(0,4)
0(0,2)
0(0,4)
9(0,26)

0.69(0.54–0.83)
0.51(0.31–0.71)
0.44(0.20–0.67)
0.49(0.30–0.68)
0.04(-0.10–0.17)
0.48(0.26–0.71)
0.31(0.03–0.58)
0.35(0.12–0.58)
0.38(-0.18–0.93)
0.20(-0.04–0.45)
---

53.1
54.7
50.0
37.5
71.9
51.6
48.4
39.1
95.3
76.6
---

Significant difference between patient- and caregiver-ratings is labeled with *, *p < 0.01; **p < 0.001. p < 0.05 is considered statistically significant.

When we tested for agreement (using weighted Kappa)
between patients and caregivers, we found agreement to
be substantial for pain, moderate for four items (other
symptoms, feeling anxious, family anxious and share feeling), fair for three items (life worthwhile, felt good and
time wasted), and slight for two items (information given
and practical problems). However, agreement for three of
the items: information, time wasted and practical problems, should be interpreted cautiously, since the high
level of percentage agreement for these items (71.9%,
95.3% and 76.6%) signaled that the weighted Kappa statistics may be affected by prevalence bias and thus underestimate the true agreement.
There was no significant correlation between caregiver
burden and positivity (Rho = -0.16, p = 0.21), nor
between total POS score and caregiver burden (Rho =
0.10, p = 0.45) or positivity (Rho = -0.08, P = 0.52). The
disagreement between caregivers and patients over three
POS items was significantly associated with caregiver burden (Table 3). Disagreement on three POS items were
more likely to occur among caregivers with higher burden:
"feeling anxious" (OR= 4.50; 95%CI: 1.30 to 15.59; P =
0.018), "life worthwhile"(OR = 12.43; 95%CI: 2.85 to
54.27; P = 0.001) and "felt good"(OR = 7.73; 95%CI: 2.02
to 29.60; P = 0.003). Caregivers with more positivity had
higher agreement with the patients on "felt good" (OR =
0.27; 95% CI: 0.08 to 0.86; P = 0.027) than those with less
positivity but were more likely to disagree (OR = 4.22;
95% CI: 1.08 to 16.55; P = 0.039) with patients for the
POS item "practical problems". The two sensitivity analysis produced similar results, both varying cutoff for agreement and for burden and positivity, although some
results were non-significant because of the smaller numbers. Unadjusted odds ratios also identified these associa-

tions, but they tended to underestimate the effects of
caregiver burden and positivity on POS agreement.
Multiple logistic regression analyses also indicated that
agreement on "share feeling" was lower where caregiver
was older (OR = 1.16, 95% CI: 1.04 to 1.29, P = 0.007 in
caregiver burden model and OR = 1.17, 95%CI: 1.05 to
1.30, P = 0.006 in positivity model for every one year
increase respectively); female gender was associated with
increased risk of disagreement for "pain" (OR = 1.97,
95%CI: 0.12 to 3.81, P = 0.036 in caregiver burden model
and OR = 1.77, 95%CI: 0.04 to 3.50, P = 0.046 in positivity model) and "family anxious"(OR = 2.81, 95%CI: 0.74
to 4.88, P = 0.008 in caregiver burden model and OR =
2.95, 95%CI: 0.88 to 5.02, P = 0.005 in positivity model).
The other factors had no significant independent impact
on agreement.

Discussion
This study examined the validity of caregiver responses
when compared to advanced cancer patients self ratings. It
explored whether the caregiver burden and positivity are
associated with agreement between the caregiver and
patient ratings. Three key findings emerged. First, overall
caregivers in our study showed substantial agreement with
patients for pain, and moderate to fair agreement for
seven out of nine other items of our scale, POS. Our levels
of percentage agreement were similar to those between clinician and cancer patient self-ratings when assessing
symptoms[31], where the levels of disagreement did not
affect treatment decisions. Therefore our results suggest
that contemporary caregiver assessments are reasonably
valid and reliable compared to patients self assessments,
at least using the scale in this study, POS. POS could be
completed by caregivers to give an assessment of patient
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Table 3: Adjusted odds ratios (95%CI) and unadjusted odds ratios (95%CI) of caregiver rating not equal to patient on the palliative
outcomes of advanced cancer patients, caregivers with higher compared to lower scores of ZBI/positivity, results were derived from
logistic regression models and adjusted or not adjusted for primary cancer site, caregiver age, caregiver sex, relationship to patient,
patient living status and caregiver employment status (N = 64).

Question

Pain
Other symptoms
Feeling anxious
Family anxious
Information given
Share feeling
Life worthwhile
Felt good as a person
Practical problems

Burden (higher vs lower)

Positivity (higher vs lower)

Adjusted-OR (95%CI)

Unadjusted-OR (95%)

Adjusted-OR* (95%CI)

Unadjusted-OR (95%CI)

0.53(0.14–2.02)
0.53(0.16–1.78)
4.50(1.30–15.59)*
1.63(0.47–5.62)
1.99(0.58–6.91)
1.46(0.41–5.25)
12.43(2.85–54.27)**
7.73(2.02–29.60)**
0.46(0.12–1.79)

0.88(0.33 to 2.34)
0.59(0.22 to 1.61)
3.18 (1.15 to 8.84)*
2.04 (0.72 to 5.73)
2.04 (0.67 to 6.21)
1.00 (0.37 to 2.66)
6.61 (2.21 to 19.76)**
5.65(1.83 to 17.46)**
0.64(0.20 to 2.07)

1.80(0.52–6.23)
2.38(0.71–8.02)
2.22(0.72–6.90)
1.14(0.34–3.86)
0.40(0.11–1.45)
2.50(0.65–9.53)
0.95(0.32–2.82)
0.27(0.08–0.86)*
4.22(1.08–16.55)*

1.63 (0.61 to 4.40)
1.43(0.53 to 3.84)
1.29(0.48 to 3.44)
0.82(0.30 to 2.26)
0.46(0.15 to 1.43)
1.45(0.54 to 3.88)
0.89(0.33 to 2.37)
0.32(0.11 to 0.90)*
2.90(0.86 to 9.78)

Note: An odds ratio of greater than 1 indicates that disagreement was more likely when caregivers had higher burden or more positivity (median
score as the cutoff). The modeled probability was the caregiver disagrees with patient's rating on palliative outcomes.
*p < 0.05, **p < 0.01; p < 0.05 is considered statistically significant.

concerns in clinical practice and in research, if patients are
likely to become unable to make assessments. Our findings differ from other research, which has suggested caregivers rate pain and symptoms more severely than
patients [32-34]. It may be that at this stage of illness caregivers agree more with patients self ratings, or that the
higher validity we found may be a feature of POS, which
uses more detailed definitions of severity and effect on the
person, than the terms mild, moderate, severe, used in
many scales.
Second, agreement was lowest for the more personal and
psychological items such as: whether 'life was worthwhile', whether 'feelings could be shared' and whether the
patient 'felt good about themselves', where caregivers
recorded more problems than did the patients. It is interesting to note that caregivers were less likely to say patient
felt their life was worthwhile than did patient's self ratings. When clinicians are discussing end of life treatment
options with caregivers[13], they should be aware that
caregivers may rate the life of the patient as less worthwhile than the patient themselves. Our results raise concerns about the use of caregivers as proxies when there are
problems with a patient's mental capacity, and also for
those who are promoting assisted suicide by caregivers.
Third, for these aspects (and also for assessments of
patient anxiety), caregivers were more likely to disagree
with the patient self-rating when caregiver burden was
higher. Assessments of how 'anxious' the patient, "life
worthwhile" and "feeling good about self" were affected
by total burden. Therefore, caregivers in much burdened
circumstances may be prone to assess certain patient situations unreliably. Our findings support the work of Sands
et al. [35] which found that higher caregiver burden was
associated with discrepancies in ratings of quality of life;

our data showed a similar pattern among cancer patients
and their caregivers. However, our data suggest that it is
the psychological components of quality of life, rather
than symptoms, that are least reliable and most influenced by burden. Conversely, positivity was associated
with improved agreement on whether the patient's life
was worthwhile. However, surprisingly less burdened caregivers were less likely to agree about patients' practical
needs. This finding could make sense clinically, in that
less burdened caregivers may be less in touch with
patients and less aware of their practical needs. These
results would need to be confirmed in future studies.
Finally, the total burden scores were not very high in this
sample. When developing the measure Zarit defined less
than 21 as low burden, higher than our mean (median)
score of 18.5 (17)[19,20]. This is a surprising finding, as
this was a sample of terminally patients, most of whom
died within the next few weeks and months. All of the
patients and caregivers in our study were receiving support from specialist palliative care services, including
multi-professional home care teams. Systematic reviews
have suggested that these teams relieve patient symptoms
and support caregivers[36]. The finding of relatively low
caregiver burden in our sample supports these studies.
However it may also be that the Zarit measure of burden,
which was developed initially to study the caregivers of
people with dementia[19], misses some important
aspects of burden in cancer, especially in palliative care
settings. We plan, therefore, to undertake further work to
understand caregiver burden in cancer, the best way to
measure it, what are the best services and methods of support to help caregivers. These results suggest that if clinicians or researchers do rely on caregiver assessments as a
proxy for patient concerns they should also measure car-
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egiver burden and may need to adjust for differences and
disagreement.
Our study has some limitations, the most important of
which is the number of confounding variables that we
could adjust for. We were limited here by the sample size
(although our study was large compared to many which
include terminally ill patients and caregivers and powered
to detect an OR about 3.0) and the range of variables collected. Ideally we would have liked to adjust for the duration of care and broader sociodemographic variables such
as educational level and culture[10]. The quality of the
relationship between patients and caregivers may also
have been very important. Nevertheless we were able to
adjust for basic variables including cancer site, gender,
age, relationship to patient and whether the patient lived
alone or not. Interestingly, gender appeared to have some
effect, with women caregivers showing higher disagreement with patient self-ratings for the items 'pain' and
'family anxiety'. However, there were many more women
than men caregivers in our sample, so this result should
be interpreted with caution. For older patients there was
also more disagreement on whether patients were able to
share feelings. It may be that older patients are less likely
to discuss how they are feeling and so making it difficult
for their caregivers to assess this aspect of care[37]. A further problem with the study was that we had to dichotomize caregiver burden into high and low. Nevertheless,
our sensitivity analysis, using a different cut off point of
high/low burden supported these results. We should bear
in mind that the nature of the data (ordinal, non-parametric) and the sample size would not allow us to divide the
data into quartiles or quintiles. It may be that our analysis
diluted the effect of burden, and the true effect is larger.
However, our data suggests hypotheses that can be tested
in larger studies. Due to the data limitations, we could not
examine in further detail how the perceived burden directionally affects the agreement, but our results raise alarm
for items such as "life worthwhile" and "feeling good", for
which disagreement is more likely to occur when caregivers have relatively high burden or less positivity.
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